TITLE OF THE INVENTION 

METHOD AND SYSTEM FOR DISPLAYING IMAGES 



BACKGROUND OF THE INVENTION 
5 FIELD OF THE INVENTION 

This invention relates to a method for displaying images on 
a display and a system for implementing the method. 

The present application claims priority from Japanese 
Application No. 2000-361128, the disclosure of which is 
10 incorporated herein by reference for all purposes. 

DESCRIPTION OF THE RELATED ART 
Information technology devices having a display for 
displaying a variety of information, such as a personal computer, 
a portable telephone and a navigation system, have achieved 
15 widespread use in recent years. 

For example, personal computers display vector-mode graphic 
data, e.g. a map image, stored on storage medium such as a hard 
disk (HD) and a CD-ROM, on the display for users to avail themselves 
of. A display with a more detailed image typically requires a 
20 larger amount of data, which tends to increase the plotting time 
to display the image on the display. 

In a large amount of data of an image to be displayed, it 
takes much time to shift the screen during scrolling. This 
produces the problem of interfering with the smooth screen 
25 operation. 

Particularly, when an image of a large amount of data is 
displayed on an information technology device having a small memory 
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capacity for displaying images, such as a portable telephone, the 
information technology device tends to take an extremely long time 
to display the image. 

In this case, user's requests regarding the use of the image 
5 information vary in different cases, for example, when a highly 
precise image is required although it takes much time to display 
the image, and when a faster display speed is required regardless 
of the precision of the image. 

However, various conventional kinds of information 
10 technology devices display a vector image on the display uniformly 
regardless of the amount of image data. Thus it is impossible for 
the conventional information equipment to respond to the varied 
needs of users in different cases. 



15 SUMMARY OF THE INVENTION 

The present invention has been made to solve the problems 
produced in displaying an image on the display of a conventional 
information technology device as described above. 

It is therefore a first object of the present invention to 

20 provide a method for displaying an image which enables a user to, 
when a vector image is displayed on a display of an information 
technology device, arbitrarily set the precision of the image to 
be displayed and a display speed for displaying the image according 
to user's requirements, and to set a display speed for displaying 

25 the image in accordance with operation mode of the information 
technology device or the image display capability of the 
information technology device. 
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It is a second object of the present invention to provide 
a system of displaying an image for implementing the above method. 

To attain the first object, a method of displaying an image 
according to a first aspect of the present invention is a method 

5 of displaying a vector-mode image in which a plurality of points 
designated on a screen are linked to display the required image. 
The method has the feature of including the steps of : classifying 
vector data, indicating a plurality of points for displaying the 
image, into a group of data indicating indispensable points 

10 required for recognizing the image, and a group of data indicating 
supplementary points for supplementing the indispensable points 
to display a more precise image, for storage on a storage member; 
and selecting between displaying the image represented by only 
the data group indicating the indispensable points and displaying 

15 the image represented by the data group indicating the 
indispensable points plus the data group indicating the 
supplementary points, when the image is displayed. 

With the method of displaying the image according to the first 
aspect, the image data for displaying the required image on the 

20 display of a personal computer or the like is stored in advance 
on a storage medium, such as a CD-ROM, a hard disk or a database 
in an information providing server which provides image 
information through the Internet, after classification into 
separate groups: one group of vector data indicating the 

25 indispensable points required for a minimum recognition of the 
image, and the other group of vector data indicating the 
supplementary points inserted between two of the indispensable 
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points in order to provide a display of the image with a higher 
precision than that of the image represented by only the 
indispensable points. 

In the displaying of an image, through the operation of the 

5 user or through the control of a CPU of the personal computer or 
the like, the selection is automatically made between a reading 
of merely the data group indicating the indispensable points for 
displaying the vector image represented merely by the 
indispensable points , and a reading of both the data groups 

10 indicating the indispensable points and the supplementary points 
for supplementing the indispensable points in order to display 
the vector image with high precision. 

According to the first aspect, therefore, the selection of 
the image display represented by the data group indicating the 

1 5 indispensable points allows the image to be displayed at high speed . 
Further, the selection of the image display represented by the 
data group indicating the indispensable points and the data group 
indicating the supplementary points allows the image to be 
displayed with high precision. As a result, the vector image can 

20 be displayed appropriately to the user's needs and/or the ability 
of the system of providing a display. 

To attain the first object, the method of displaying the image 
according to a second aspect of the present invention has the 
feature, in addition to the configuration of the first aspect, 

25 that the vector data indicating the supplementary points are 

classified into a plurality of data groups for supplementing the 
indispensable points in stages for storage on the storage member. 
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and a selection among the classified plural data groups indicating 
the supplementary points is made in stages for supplementing the 
indispensable points in stages to display the image. 

According to the method of displaying the image of the second 
5 aspect, the vector data indicating the supplementary points are 
classified into a plurality of data groups, i.e. a first group 
of the supplementary points inserted between the indispensable 
points for supplement and a second group of the supplementary 
points further inserted between the indispensable point and the 
10 first supplementary point for further supplement, in order to 
supplement the indispensable points in stages for the image 
display. 

For this configuration, when displaying an image, the setting 
of the selected stage from the stages of the data groups of 

15 supplementary points allows the vector image to be displayed 
further appropriately to the user's needs and/or the ability of 
the system for displaying. 

To attain the first object, the method of displaying the image 
according to a third aspect of the present invention has the feature , 

20 in addition to the configuration of the first aspect, that the 
image is represented only by the data group indicating the 
indispensable points when being scrolled on a screen. 

According to the method of displaying the image of the third 
aspect , in the scrolling of the image on the screen which needs 

25 a fast display, the vector image is represented only by the data 
group indicating the indispensable points . This achieves the 
satisfactory image display adapted to the scrolling on the screen. 
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To attain the first object, the method of displaying the image 
according to a fourth aspect of the present invention has the 
feature, in addition to the configuration of the first aspect, 
that the selection between displaying the image represented by 
the data group indicating the indispensable points and displaying 
the image represented by the data group indicating the 
indispensable points plus the date group indicating the 
supplementary points is made in accordance with the amount of data 
of the image. 

According to the method of displaying the image of the fourth 
aspect, for example, when a vector image is represented by a great 
amount of image data or when a large amount of data is downloaded 
through the Internet or the like , the selection of the image display 
represented only by the data group of the indispensable points 
allows the transfer efficiency of the data to be significantly 
enhanced, resulting in displaying the image at high speed. 

To attain the first object, the method of displaying the image 
according to a fifth aspect of the present invention has the feature, 
in addition to the configuration of the first aspect, that the 
selection between displaying the image represented only by the 
data group indicating the indispensable points and displaying the 
image represented by the data group indicating the indispensable 
points and the date group indicating the supplementary points is 
made in accordance with data memory capacity required for 
displaying the image. 

According to the method of displaying the image of the fifth 
aspect, in a system including a memory or the like having a low 
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data memory capacity for storing image data, e.g. a portable 
telephone, even when a vector image represented by a great amount 
of data is displayed, a fast image display is allowed. 

To attain the second object, a system of displaying an image 
according to a sixth aspect of the present invention provides a 
display of a required vector-mode image by means of linking a 
plurality of points designated on a screen, and has the feature 
of including: a data storage member for classifying vector data, 
indicating a plurality of points for representing the image, into 
a data group indicating indispensable points required for a minimum 
recognition of the image, and a data group indicating supplementary 
points for supplementing the indispensable points to represent 
the more precise image, and for storing the vector data; and an 
image quality selection member for selecting between reading 
merely the data group indicating the indispensable points from 
the data storage member for displaying the image and reading the 
data group indicating the indispensable points plus the data group 
indicating the supplementary points from the data storage member 
for displaying the image. 

With the system of displaying the image according to the sixth 
aspect, the image data for displaying the required image on a 
display of a personal computer or the like is stored in advance 
on a data storage member, such as a CD-ROM, a hard disk or a database 
in an information providing server which provides image 
information through the Internet, after classification into 
separate data groups : one group of the vector data indicating the 
indispensable points required for a minimum recognition of the 
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image, and the other group of the vector data indicating the 
supplementary points each inserted between two of the 
indispensable points for supplement in order to provide a display 
of the image with a higher precision than that of the image 
represented by the indispensable points alone. 

When displaying an image, for example, through the operation 
of the user or through the control of a CPU of the personal computer 
or the like, the image quality selection member automatically makes 
the selection between displaying the image represented only by 
the indispensable points and displaying the image with high 
precision by means of supplementing the indispensable points with 
the supplementary points, and then reads merely the data group 
indicating the indispensable points or reads the data group 
indicating the indispensable points and the data group indicating 
the supplementary points. 

According to the sixth aspect, therefore, the selection of 
the image display represented by the data group indicating the 
indispensable points allows the image to be displayed at high speed. 
The selection of the image display represented by the data group 
indicating the indispensable points plus the data group indicating 
the supplementary points allows the image to be displayed with 
high precision. As a result, the image can be displayed 
appropriate to the user's needs and/or the ability of the system 
for displaying images . 

To attain the second object, the system of displaying the 
image according to a seventh aspect of the present invention has 
the feature, in addition to the configuration of the sixth aspect. 



that the data storage member classifies the vector data indicating 
the supplementary points into a plurality of data groups for 
supplementing the indispensable points in stages and stores the 
vector data, and in the displaying of the image the image quality 
5 selection member selects among the classified plural data groups 
indicating the supplementary points in stages to supplement the 
indispensable points in stages. 

According to the system of displaying the image of the seventh 
aspect, the vector data indicating the supplementary points is 

10 stored on the data storage member after being classified into a 
plurality of data groups, e.g. a first group of supplementary 
points inserted between the indispensable points and a second group 
of supplementary points further inserted between the 
indispensable points and the first supplementary points, in order 

15 to supplement the indispensable points in stages for the image 
display. In displaying an image, the image quality selection 
member selects a stage of the data group of the supplementary points 
to be read from the data storage member in accordance with the 
precision of the image to be displayed. This allows the vector 

20 image to be displayed further appropriate to the user's needs 
and/or the ability of the system for displaying images. 

To attain the second object, the system of displaying the 
image according to an eighth aspect of the present invention has 
the feature, in addition to the configuration of the sixth aspect, 

25 that the image quality selection member selects the image display 
represented only by the data group indicating the indispensable 
points when the image is scrolled on a screen. 
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According to the system of displaying the image of the eighth 
aspect , in the scrolling of the image on a screen which needs a 
fast display, the image quality selection member selects the image 
display represented by the data group indicating the indispensable 
5 points. This achieves the satisfactory vector image display 
adapted to the scrolling on the screen. 

To attain the second object, the system of displaying the 
image according to a ninth aspect of the present invention has 
the feature, in addition to the configuration of the sixth aspect, 

10 that the image quality selection member makes, in accordance with 
the amount of image data, the selection between displaying the 
image represented only by the data group indicating the 
indispensable points and displaying the image represented by the 
data group indicating the indispensable points plus the date group 

15 indicating the supplementary points. 

According to the system of displaying the image of the ninth 
aspect, for example, when a vector image is represented by a great 
amount of image data or when a large amount of data is downloaded 
through the Internet or the like, the image quality selection 

20 member selects the image display represented by only the data group 
of the indispensable points . This allows the transfer efficiency 
of the data to be significantly enhanced, resulting in displaying 
the image at high speed. 

To attain the second object, the system of displaying the 

25 image according to a tenth aspect of the present invention has 
the feature, in addition to the configuration of the sixth aspect, 
that the image quality selection member makes, in accordance with 
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data memory capacity required for displaying the image, the 
selection between displaying the image represented only by the 
data group indicating the indispensable points and displaying the 
image represented by the data group indicating the indispensable 
5 points plus the data group indicating the supplementary points. 

According to the system of displaying the image of the tenth 
aspect , in a system including a memory or the like having a low 
data memory capacity for storing image data, such as a portable 
telephone, for example, when a vector image of a great amount of 
10 data is displayed, the image quality selection member selects the 
image display represented only by the data group indicating the 
indispensable points to allow the image to be displayed at high 
speed. 

To attain the second object, the system of displaying the 
15 image according to an eleventh aspect of the present invention 
has the feature, in addition to the configuration of the sixth 
aspect, that the data storage member is provided in a server 
providing image data through a computer network. 

According to the system of displaying the image of the 
20 eleventh aspect, for example, when an image of a great amount of 
data is downloaded from an information providing server through 
a computer network such as the Internet, the image quality 
selection member selects the image display represented only by 
the data group indicating the indispensable points, to allow the 
25 transfer time for the data to be shortened, resulting in displaying 
the image at high speed. 

These and other objects and features of the present invention 
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will become more apparent from the following detailed description 
with reference to the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram illustrating a configuration of 
5 a personal computer embodying the present invention. 

Fig. 2 is an explanatory diagram illustrating the principle 
of an image display according to the present invention. 

Fig. 3 is a table showing an example of forms of image data 
storage according to the present invention. 
10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment according to the present invention 
will be described hereinafter in detail with reference to the 
accompanying drawings . 

Fig. 1 is a block diagram illustrating an example of a 
15 configuration of a system of displaying an image embodying a method 
of displaying the image according to the present invention. 

The present invention is applicable to a variety of image 
display devices such as in a portable telephone, PDA and a 
navigation system, which are capable of displaying various kinds 
20 of images such as a map image on the display for the use of the 
displayed image. The following description is made taking a 
personal computer as an example. 

Fig. 1 illustrates a typical configuration of the personal 
computer. CPU 1, VRAM 2, ROM 3 and RAM 4 are connected to a bus 
25 B which is organized as a multitude of input /output lines made 
up of an address bus, a data bus and others. The bus B is connected 
to a display 5 through a display controller 6. 
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The bus B is further connected to a mouse 7, keyboard 8, 
flexible disk(FD) drive 9, CD-ROM drive 10 and hard disk (hd) 11 
through the respective drivers, and a modem 12 through a 
communication controller 13. 
5 The image data to be displayed on the display 5 is stored 

on the hard disk 11 or a CD-ROM loaded in the CD-ROM drive 10 or 
in a database or the like in an information-providing server which 
is connected to the computer through the Internet for providing 
a variety of image information. 

10 The hard disk 11 captures and stores the image information 

from a storage medium such as a flexible disk loaded in the flexible 
disk (fd) drive 9 or a CD-ROM loaded in the CD-ROM drive 10, and 
also captures and stores required image information through the 
modem 12 from the information -providing server which is connected 

15 to the Internet for providing image information. 

The CD-ROM, the hard disk 11 and the information-providing 
server which is connected to the computer through the Internet 
store the image data in the way described hereinafter in accordance 
with the present invention. 

20 It should be noted that the image generated from the vector 

data is displayed on the display 5 of the personal computer in 
the way schematically illustrated in Fig. 2. 

In Fig. 2, a plurality of points PI to P9 indicating given 
positions on a graphic G (a curve in the example of Fig. 2) are 

25 plotted on the display 5 and linked to define an approximate line 
Gl which approximately represents the graphic G. 

The larger the number of points representing the image, the 
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higher the precision of the image to be displayed. 

Therefore, vector data DPI to DP9 indicating the points PI 
to P9 for displaying the graphic G are classified under a plurality 
of groups (three groups in the example) according to the quality 
5 of an image to be displayed as illustrated in Fig. 3, and stored 
on the CD-ROM loaded in the CD-ROM drive 10 or hard disk 11. 

Specifically, the group 1 classified includes the vector data 
DPI, DP 5 and DP9 corresponding to indispensable points (the points 
PI, P5 and P9 in the example) for displaying an approximate line 

10 Gl ' required for a minimum recognition of the graphic G. The group 
2 classified includes the vector data DP3 and DP 7 indicating first 
supplementary points (the points P3 and P7 in the example) for 
supplementing the points PI, P5 and P9 represented by the vector 
data of group 1 to display an approximate line Gl" which is closer 

15 to the graphics G than the approximate line Gl ' . The group 3 
classified includes the vector data DP2, DP4 , DP 6 and DP 8 
indicating second supplementary points (the points P2, P4, P6 and 
P8 in the example) for supplementing the points PI, P3, P5, P7 and 
P9 represented by the vector data of groups 1 and 2 to display 

20 the approximate line Gl which is closer to the graphics G than 
the approximate line Gl". The classified vector data are stored 
for each group. 

In the personal computer, based on a program stored on the 
ROM 3, the CPU 1 reads the image data stored on the CD-ROM loaded 

25 in the CD-ROM drive 10 or on the hard disk 11, or downloads the 
image data through the modem 12 from the information-providing 
server connected to the Internet. Then, the CPU 1 expands the 
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resulting image data in a vector memory area formed in a portion 
of the RAM 4, then performs the necessary processing on it, and 
then writes it onto the VRAM 2 for each screen. 

The display controller 6 reads the image data written onto 
5 the VRAM 2 at regular intervals to form an image on the display 
5. 

When reading the image data from the CD-ROM or hard disk 11 
or downloaded from the information-providing server connected to 
the computer through the Internet, the CPU 1 makes a selection 

10 between reading the vector data from only the group 1, reading 
the vector data from the groups 1 and 2, and reading the vector 
data from all the groups 1 to 3 in accordance with the user's need, 
the operation mode of the personal computer, the amount of image 
data to be downloaded, or the like, as described hereafter. 

15 Specifically, 

A) CASE OF READING ONLY THE VECTOR DATA IN GROUP 1 
In the case, for example, of the need for displaying the image 
at high speed when the image is scrolled on the screen or when 
a high volume of data is received via the Internet, no need for 

20 displaying the image with high precision, the need for displaying 
the image quickly rather than with precision, or the need for 
displaying the image using a minimal amount of data depending upon 
e.g. memory size of the system when the data is received, the CPU 
1 reads the vector data DPI, DP5, and DP 9 classified into group 

25 1 from the CD-ROM or hard disk 11 or the information-providing 
server connected to the computer through the Internet, to use the 
points PI, P5 and P9 for displaying the approximate line Gl ' (see 
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Fig. 2) required for a minimum recognition of the graphic G on the 
display 5 . 

Thus , the required image is provided to the user in a short 
time. Further, fast data transfer is achieved by a saving in the 
5 buffer size when the data is transferred. 

B) CASE OF READING THE VECTOR DATA IN GROUP 2 AND GROUP 3 
IN ADDITION TO GROUP 1 

In the case, for example, of the need for displaying the image 
with a higher precision although a longer time is required, or 
10 of a large memory size in the system when the data is received, 
the CPU 1 reads the vector data DP3 and DP 7 in the group 2 in addition 
to the vector data DPI, DP5 and DP9 in the group 1, to display 
the approximate line Gl" (see Fig. 2) resulting from a supplement 
to the points PI, P5 and P9 represented by the vector data of the 
15 group 1 with the points P3 and P7 represented by the vector data 
of the group 2 . 

In the requirement of displaying the image with a further 
higher precision, the vector data DP2, DP4, DP6 and DP8 of the 
group 3 are also read for a display of the approximate line Gl 
20 which comes closest to the graphic G (see Fig. 2) resulting from 
supplementing the points PI, P3, P5, P7 and P9 represented by the 
vector data of the groups 1 and 2 with the points P2, P4 , P6 and 
P8 represented by the vector data of the group 3. 

If there is still extra time and/or memory capacity remaining 
25 after the approximate line Gl' is plotted from the vector data 
of the group 1 , the vector data of the groups 2 and 3 are read 
to re -display the image. 



16 



For this configuration, it is possible for the user to allow 
a display to display images with the precision meeting the user's 
need at the time. 

It is possible for the user to enter a precision of an image 
5 to be displayed as described above through the mouse 7 or keyboard 
8 to the personal computer. 

For example, by selecting an icon indicating the image 
precision (high, medium, low) or an icon indicating the display 
speed (high, medium, low) displayed on the initial screen of the 
10 application software or on a Web page for receiving information 
from the information-providing server, the user can freely set 
the precision of the image to be displayed on the display 5 and 
the display speed. 

Then, according to the set precision and display speed for 
15 the display image, the CPU 1 determines whether to read only the 
vector data of the group 1 , read the vector data of the group 2 
in addition to the group 1 , or read the vector data of the group 
3 in addition to the groups 1 and 2. 

As well as the user freely set the precision and display speed 
20 of the display image as described above, in scrolling on the screen, 
the CPU 1 may automatically read only the vector data of the group 
1 to set a display speed at a high speed. 

The foregoing has described an example in which the image 
data is classified into three groups for display, but the image 
25 data may be classified simply into two groups. Further, in a 
display of a high-precision image, the image data can be classified 
into four or more groups. 
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The terms and description used herein are set forth by way 
of illustration only and are not meant as limitations. Those 
skilled in the art will recognize that numerous variations are 
possible within the spirit and scope of the invention as defined 
in the following claims. 
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